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^7) Abstract 

FIELD: mechanical engineering. SUBSTANCE: rod has a set of flexible oollars pertfdieraUy engageable 
iwtth the Inner surface of a pipe. The collars have a. surface profiled according to projects and 
hdlows of the pipe and identical to the pipe cross section. The collars have ribs of stiffiaess on 
the projections. The collar stU&iess on this sections Is equal or U^er than that of hoUow 
sections of the collars. EFFECT: Improved structure. 2 dwg 
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(54) yCTPOACTDO UflH HAHECEHKIH CMASKH HA DHyXPEHHBOK) nOBEPXHOCTb 
IIPOAOJIBHO-rO^PHPOBAHHOji Tpysu 

057) Abstract: 

CycqpocTb B3o6peTeBiiH: nrroK cuadscH iia6opoM anacnraibEx K<»iTaKTiq>yioiniBx no nepHMeipy c 
BHyrpeHHCft noBepXHocTbio Tpy6bi uaHser. MexcAY MaKseraMn pacnonoxeK CMaaotmbift cocraB. MaHscerbi 
HMOOT iv^cH T MMHy iP ccMCHHX) npononfano-ro^pnpoBaBHDft Tpy6bi npo^ronipoBaHHyio no ee Bna^^tmaM h 
BbicrynaM noBepxHocrb. Ha Bbicrynax MaHxerbi CHa67KeHbi pe6pajMH mecTKOCTH. )KecTKOCTb Manxer Ha 
9TMX ywacTKax paeua mm 6arifc>nie xecTKOCTH wcamKer Ha yqacTKax ena^^iH. 2 wi. 



Description lOnncaHBc H3o6pexeHH5]]: 



M3o6peTeuiie othocmtch k crpoiiTenbCTBy. b uacTuocru k san^fre Meraiuia Tpy6 or B03;^eAcTBHH 
arpeccHBHbix cpe^* a siMeHHo k ycrpofiCTBaM a^h HaHeoemiH noRpbiTMft Ha Bi^rpeHHiox) noBq>XHOCTb 
npo;;anKFio-ro^piipoBaHHbix Tpy6, HcnojiboyeMbix b He<^Tcra30Boft npoMbrnxneHHOcrn npn pcMOHre o6ca^nHbcx 

KOnOHH. 

MaeecTHa ycxaHOBKa, c noMombio KoropoA ujsjissHppm!&cxiii£ ipy6bi rofpiipyioT. oareM aoAIKpraxoT 
HopMaixii3ai|Boi TOKauH BfaicoKCHi wacTOTbi (TBM)» H cMa3Ry Tpy6 oc^iuecTBiiHioT AO M nocne rcM^piipoBaHisH 
K, ecjin jjp ro4»pHpoBaiDifi cMasxy Kpyrnboc Tpy6 oey mc cTB Jw iOT lOBecmboai npncMaMH: caMonsTiHBOM 
cMa3o«iHoro MarepBana, nReBMaTmecKRM pacnwieimeM hjih noKpbiBHbiMH npo6KaMis, to nocne 
roi^piqwaaHMfl CMasKy Tpy6 oc^niscTBnHxyr c noi^oizQaio nsaum. CMo«teHHoii b CMasKe h npimmBaeMOM Ha 
Tpoce. 

Kpoii^e Toro» cropeBmyio cMasKy* HaHeceHHyx) nepcfi xx)^iipoBaHiieM is oKajiHHy Meranna nocne TBM, roKse 
cnc^yer ynanirrb c Es^rpeBHeii noBepxHoeni Tpy6bi nep^ GrropiiqRoil CMa3Kofi. 

ll3BecxHa TaiUKC ycraiioaKa ^nn BaHeceHiifi Taupjaoc noKpbiBHbix MarepaanoB na CHyrpeHHicwo noaepxBocTb 
Tpy6 c noMon^aio nepeMeiii(aioiii;pxcB anacTHWbcx npo6oK c liexaflKqecxHM npKBOAOM. Qea cxieroiiT B3 p^iyx 
anacmraibix npo6oK, onna h3 Koropux noABHsna. B npocrpaBcreo Mes^y ixpo6RaMH aamiBaioT pacnernoe 
KonxraecTBO noKpbiBHoro KiarepHajia m CTsarbiM Boa^yxoM, noA^BacMUM noA B36biT0«iHbn^ AaBnenBeM 0»2 - 
0,3 Mlla* nepeMeiAaioT npo6Kii no Tpy6onpODOAy- npo6iai cooAaiOT Heo6xDABMyK> KOHraKTHyio 
repi^enraHOCTb, a kx Hapymnbift ^^awerp BbrtSiipaioT d saBHcmiocTH or naBncHnn cxaToro Bos^yxa, 
BB3K0CTIS ooKpbiEHOxx) MdrepHana B B03M0SH0CTII ocraanemiH nocncAuero b Biv^e tohkofo mufi^cro cnoH 
Ha BEiyipeHiiejl noBepxHocm Tpy6onpoBOAa. 

OAHaKO Taiaie npo6iai BnB MaBKerbi HenbSH BcnonbsosaTb b ro^BpoBaHBoil Tpy6e, Tax Kax nex KOHTaKTa 
MaHXCTbi CO DC£M nepKMCTpokc Tpy6bi. KoHTaKT waHHter H npoAQjifaHO-ro^pHpoBaHHOH Tpy6b[ 6ynenr TonbKO 
no mafj^msM ro4»p. a Ha Bbicrynax ro<|ip BBKffy ero orcyrcTEHH c uaHseraMR 6yjjyT CKamiHBaTbCH orxDAU 
o6ropeBnxero ^^eranna b npej:^biAynt;ett cMasKB. IIoDTopHaB CMasxa nocne o6pa6oTKH TBU TaKxe 6yjieT 
sarcKaTb na ora nenpBmiMae&ibie MaH»eT0B ynacrsB. 

32^a«icfl K3o6peTeHBB BBnueTCSZ noBbnncHBC Ka^ecTaa cMamm c OAHOBpeMeHHOft o^BCTKott BE^rrpeHHeft 
noeepxHOCTH npoAOJifaHO-ro^HpoBaHHoil Tpy6bi 3a c^er o6ecneqeHBB KOHxaKTHOTX) npHneraHBH B^aHser no 
nepHi^expy Et^rpeHHCil nosepxBocTB o6pa6aTbiBaeMoil ipy6bi. 

nocraeneHHaH qeju> AocTBraercB tcm. xito MaHKcrbi bmciot npo^BnapoBaHuyv) c BnaAHOuaMH b BucrynaMH 
noBepxHOcnrb, HffjSHrmayjo ceueHHiD KOHTaKTBpyioDiiefi Tpy6bi, aa Bbicnmax ft^aHxeiu CHa6}KeHbi pedpaiioi 
secTKocTB, npB 3TOM KOCTKOCTb MdHxeT Ha dTBX ynacTTKax paoBa BnB 6ojnsnie secTROcTB Masser na 

y^acTKax bx Bna^BH. 

KoHTaKTHaH noBepxHocTb no^BiusHbix H HenoABBmibix MaHxer imeimwHa BHyrpeHHCMy npo4)Hnio 
o6pa6aTbiBaeMoit Tpy6fai no ee ncpHMcrpy. Tan KaK npo4»M7ni Tpy6i>i hmcct cnoHmyio ^p%ty, cocroHnQno b3 
conpBKeHHbKX y^acTKOB BbicrynoB b Bna^HH. to topo, »rro6bi Maiuserbi He Tepjum ycrowraiBocTb irpw 
npoABHseHBB B Tpy6e. na MaHxerax no BbicTynaoi Bbaio/meHbt pe6pa xoctkoctb, KOTOpwe o6ecneqBBax>T 
paaaoM epBoe npHxaTve Manxer k Tpy6e b HaHeceHHe ObiaaKB paBHOMepnbiM cnoeM. 

^ccTKOCTb MaHxer pa3iiB<iHa na snanBHax b Bbicrynax, tsr Kax cnna TpeHBH c Tpy6oft Ha Bbicrynax 
6onbnie, ueM na enaABHax. ripB pasHoil BcecTKocTH Ae4>opMai|HB Ha Bbicrynax Manxer 6yAeT 6oinbine, «ito 
Moser npMBecTH k saxeKaioao pesBHbi h 6onec 6biCTp0My ee M3Hocy. HcnonHeHne pe6ep xecTKOCTH Ha 
Bbicrynax Mauxer ynpotmneT bx« npHwcM creneHb xoctkoctb sacucBT or MapKB peoBHbi, ee 
anacTHMHocTH, TonmwHbi uaHxerbi h pasMepoB npoAQjibHo-ro^pHpoaaHHoft Tpy6bi. 

Ha ^flp.l B3o6paxeH o6iUKji B^n ycrpoiicTBa; Ha ^hp.S noKaaana b nonepewoM ceMeHMB Manxera c 
npo^HnnpoBaHHOH KOHraRTHofi noBepXHocruo. noMeiAeHHaH BHyxpb npoAonbHO-ro^piipoBaHHOM nqpy6bi, 
paapea A- A Ha 4tHr.l. 

YcrpoilCTBO cocTOHT B3 Ha6opa HenoABHXHbix Manxer 1 h noABUXHoil MaHxerbi 2 c pe6paMB xecTKOCTH 3. 
pacnanoxeHHbDc na nrroKC »4 n CKcasKB 5, Koropan sanonHner npocrpaHCTBo Mex^y vfaHxeraMH 1 h 2. a 
TaKxe cpAepxBT KpbioiKy 6, KOTOpan coctobt m3 ocHOBaHMH 7 b 8 h 3arjiyinKB 9 co mryuepoM 10, 
saKpenneHHOil Ha KOHue npoAOJibHo-ro^pHpoBaHHoft Tpy6bi 11, BMeioiAeit ana^n^Hbi 12 h Bbicrynbi 13. 

YcrpoitcTBo paGoraer cneAyiouptM o6pa30M. 

HenoABSixHbie MaHxerbi 1 xcctko KperiHTCH Ha oitokc 4 w bboahtch c ropi^a b npoACUibHo-ro^ipHpoBaHyio 
Tpy6y U, a Manxera 2 HacajsjMBacxcH na iutok 4 c B03MoxHOCTbio nepcMen^eHBH no nrroKy. FlpocTpaHCTBO 
MexAy arBMH MaHxeraMH oanonHBercH CMasowbiM cocraBOM 5. CoCpainnrfe na urroKC MauxcTbi 
npoABHTaior BHyrpb Tpy6bf. aarcM c ropAa Tpy6b[ 11 o^eBaioT b KpenHT ocHOBaHBH 7 h 8 h 3arjiymKy 9 co 

-.a. 



nnyqepoM 10 pxsfbehmOk Rpbranot 6. Ilocne uaarMXA ycrpoftCTBa Ba vpy6e. 11 nepea nnyufp 10 noj^aercn 
AaBnemie eoaj^yxa. no^ ACKCTGueM Koroporo npcuBcxoAiiT npoflpsmeme Bayrpa Tpy6b[ uaHser 1 u 2 co 
nrroROM 4 h cmscskoA 5 MOEfjy wam, Xlpa 9Tom iia6op HcnoffRMffiHhix mooxst 1 cHHMaer c BiQrrpeEiHeft 
nosepxHOCTH npoAonbiio-rxx^piipoBaHHoA xpytJu 11 crrapyio cMasKy, oKanuiiy, a nomsMmHa^ uaKsera 2 iioa 
;:^eftcrrBiieM pflBJicmm D03;^yxa cKonbairr no urroRy. CMasKa 5 Bb^^aBniiBaeTCH s saaop ^exf^ MaHJseToil m 
ixpo^HncM EByrpcHBefi noscpxHocTH Tpy6fai 11 h HaHOCin>cH Ha srry nosepxHocTb. 

ITpH Bboco^e 193 Tpy6bi 11 Ba6opa Mafuser 1 n 2 npoioac^nBrrcH onunoueHise nqganH B03;iyxa tiepes nrryiiep 10 
H ;;euoifras pa3i>eMHoil KpbunKu 6. 

Tax xaK MaexeTbt 1 h 2 HMeioT ^pwy npo^nnn iiapyTKHOft KOHraKTHOfi noBepxHOCTK, i^eHnriHyio ^pue 
B H y rpcHHctt noaetxxBDCTH npo^onfaHO-ro^piqpoBaHHoft Tpy6bi 11, to m i y ry amm noBq>XBocTb Tpytia 
paBHo^epHo oiiMmaeTCH HenoABHSHbiMii MamseraMH 1. to ecTb nepe^ Hauecenueid CMasEu hoboh crapan 
CMasKa y^ajiHercH. a b saoop Mcxjjy MaHJKeroft 2 b BHyrpcHHeA noDepXHOcTfaiO Tpy6bi 11 BUAaanMBaercfv 
Qia3Ka, KOTopaH pasHoi^epHo HaHoctrrcH no BHyrpeHHeii noBepXHOCTM no Bceii ^ynrae Tpy6bi. B Kax^oM 
Tunopa3Mepe o6ca^Hbix Tpy6 a^h oT^eTibuoa TojimpHbi npHMCHHercH nnacTbipb. A^iuna nepnuerpa 
Hs^yiKKott noBepxHocTH KOToporo HecKonfaKO 6Qnfame jjfissHti BHyrpeHiieft noBepxHocrn o6cm[^ofi Tpy6tai b 
mrrepBajie peMOHTa. A Tax Ran j^imia nepm^erpa ^^^vi nsoK^oik TOjniQnibi ctchkh cboh, to b BayrpcRHisjt 

npO^IDIb IDiaCTbipH ffflH KaJK^fiH TO^I^BHbI CTCHKII o6C2^nilOft Tpy6bl paSJIOTeH H OOOTBeTCTBeRHO 

Beo6xD;^HMo cBoe ycrpoHCTBo. 

3aBBCHMocTb paauepoB MaroKeru ot THnopashiepoa ro^pspoBaBBfacc Tpy6 cBe;^eHa a Ta5jnsqy. 

TTpe^aracMoe ycTpoHcreo mojkct 6bmb Hcnonb30BaHO npH sraroToanemiH luiacrbipeft, npUMeHHeMboc pflfi 
BOOcxaHOBneHHH repMCTawocTB odca^Hboc KonoHH nnaMeTpoM 140, 146, 168 mm b ppyrm pa3MepoB. 

CntpycT KMerb Booffy^ hto b saancuMocTH or TBepflocTH peanHbi /^naMerp noABHXHoft MaHxexbi j^ojukch 
6bi'n> paBBbiM ^i^BaMeTpy B^ioBBaQibix MaHxer (npn Macno6eB3ocToilKoft peaioie cpemBeft TBepj(oeni) Hnn 
MeBboxe Bx ffBaMcrpa (iipB Macno6eB30CT0HKOM pe3BHe noBbaueBooB TBep^ocTB). nocjie;piee ycJioeae y^TCBO 
B A^yx nocn^niiBx rpat^ Tatinnq^. 

HduunooBaHBe BaoGpercBBH nodBomrr noBbicBTb xavecTBO BaHeccBBH CMaaxB Ba oi^TpeBBioio 
noeepxHocTb npoAonbHo-ro^pHpoBaHHbix Tpy6 b sHawxenbBO coKpantTb TexBonooraecKyio onepaqEOO no 
noATOTOGKe Tpy6bi k ncnGjiiaSOBaHiao a CKBaJKmie. 

TaxaH MaBxexa MOJser dbixb npBMeiieHa xaxme npB o6pa6oTRe npoAGjibflO-ro^piq>ODaBBbix Tpy6, b 
pa37DPiBbix 3rcTpoflcTBax» r^e obb BcnojibayiOTCB. 



Claims [Oopi^yna n3o6peTeHKJil: 



yCTPOftCTBO flnW HAHECEHMH CMA3KM HA BHYTPEHHTOIO nOBEPXHOCTb 
nPOflOnbHO-rcWPMPOBAHHOft TPYBU, coAepwamee wexaHiwecKMA npRBO^. niTOK c Ha6opoM 
anacTsraibix KonraKTiipyioiqnx no nepnxieTpy c BHyrpeHHeil noaepXHOcrbio Tpy6bi MaroRer, 
pacnonoaeHHbiH Mea!^ MaHXKeraMM chiaaowhsu. cocraB h sanopubm yaen, oxnmaxm^eecH tcm. vro 
MawKerw bmciot HUeiriUHuyio ocHcnmo npoflOJibHo-ro^pHpoeaHHoii Tpy6bi npo^uJiupoBaHHyso no cc 
BnsmHHaM R BucrynaM noBepxBOCTb, npH 9tom uBaxerm na ebicrynax cHa6seHbi pe6paMM xecTKocTK, a 
secTKOCTb MawKer Ha srux yMacTKax paena hjih 6o7ibEne secTKOcns Mamer Ha y^acTKax hx eniwai. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffiiess at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — ^more specifically — ^to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitucUnally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant througfh the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensiu"e that a 
thin liquid layer of coating material is appUed to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffiiess at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups firom becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffiiess at its ridges differs Scorn that at its grooves since the fiiction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffiiess were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffiiess depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1. 

The device comprises a set of fixed cups I and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale firom the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1 , the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e,, before fi^esh lubricant is apphed the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stifi&iess of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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